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semiconductor light-emitting element of a structure, 
wherein light on its way from a luminous layer to a p side 
electrode is made to be reflected to the side of a light 
extracting surface with high reflection efficiency for 
obtaining a high luminous efficiency. 
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is ohmic connectable to p side semiconductor laminated 
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Bi*«R U4**^KHB-r* . 0 1 fcfcWfflBOfS 1 ^>HM 

-Jt, PIllcT) ( a ) (S^Bia. Illiaw ( b ) tiHH 
( a ) co A — Att^atc i -S»*fia8rffi0T* * . 

[0046] il<0 (a) MS (b) (C*3V^T. 

^ i a, »»ttwaBB4^- 7 r -f ra« i a coss^a 

{rF*>4>)«tCGaN^ y7riSl b. nIGaNll 
c, InGaNSttlld, plA 1 GaNil 1 eRlf 
plGaNllft LttOTJ) >9 . ^KfDflfiS 

[0047] nlG aNflc O — f-gp<73± 

*ufe«Mj-fc n w 2 zmmmiz i^TMuv^. 

GaNill f <D±ffitti. P<ffl«fii3*<ll«ifc^*ffit 
J:-5T»«$ixTV.i,. LT\ C:iXibc7)nffl3m«i2S. 
Wpffl«S3<0±fcii-?-fL-fix-7'f ?nA>74, 55- 

v •> y h S^HfflcomSi±^m $ ix 4 * •?> . 

[0048] m2\tmm^ 1 Sr^^^ft^i^s 
^7 5:^-7^ > hm^-t Lxmmvx. ztizmw* 

Ag^-XhtCioTif^ll^LTV^. -etT. ZCO 
Si^t- HSff 7 co±ffitc. E 1 <r> ( b ) IZmLtz 

iX-PixS i ^5f-HS^7«0pffl!imfli7bSt/nfI!l« 

fig 7 a tzmsmt&m $ *t x^-^ s t i x m 
±zti. mm<7)m®izt$^x-?7 r j rmfci &<?>±m 

[00 5 0] f&tm^ l^ii^^-st^tcii. 

#««M+C0I nGaNvS14«l d i: 4 0 > fi! 

mmi a^^M*)HiLmmRx/pmmm3itzm^. * 
lx. z<npmmm3izfafroi££$hmj:<mtt2-£z 
xoi>z-rttifx\^. z<7)pmm®3<?>n&ttmt lx 
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[0051] CLftteStfU pfflilBS3«*4> 
ORStaWsfcJbfrf *fc«>tc-etf5«R«r pSG aNflf 
izmtt h 3 > 9 7 V m 3 a t 1_T N i *$>C o * *rti: S 
b Sr 5 0 n mtfDjgtiPT'TgjS, L . -e<?D±^RWJi 3 b fc t 

t ^mBx/mLcomzft lx v ^a-fe^^s 

OA 1 */^(iZ n Sr 1 . 5/im«0»rCfltJltTlr*4. 

fc, £ C0KW« 3 bii. 3feWtiiTS J: 3 fc+fl-fc 
3b#ZnO%£{2:. 9urtV74 . 5b<vm^& 

< ^rs tubtzsuttm 3 b <o±k a u comzmfc-t 

h. 

[ 0 0 5 2 ] ^Ji3 bfc#fe*l»fe0»tetc*f L 
TRIt^gt>®V^Ag^fflV^^{i. Vf^P-S' 

^mi^^m^^Tit , p «ss 3tn (aims 2 a* 

[0053] £*lfc*fU *^T'(i. RltI3bCA 
gS-fflV^S^ii, PdXt2PtcO-sg-&kLT£3t«3 
b£?gjj^f&„ AgfcPdifcttPt 
9RIMM£^LffiT-r&**A gov-f ^l^-i^ 3 yiifli 
^-<0?I-&c7)ajE<i{iPdO^3 0wt%^ 

*, p t^^-iii ovft%n&x\ zcomtm3bco 
mm* 1. sumx-mm-z. 

[0054] H3 lt*%m<7)W> 2 cr>mm<7>BmizJ: h¥ 

e&^n&ttnwmx'b^x . »(a) y^jpg 
™a. iiiia<7) ( b > liiim ( a > ob - B**«t= «t 

^ti. (fcfccTtffHj^ 5 2a £*SoSBfc3S7 5 0 T'fc 

a^yyun-txm^ti. m-sm^b Lfctfcfc. mm 

WlUSefel^fiOAg^itliZ n?r 1 . 5jum 

*§^\ «^^Fk L^!£KRS*/ll 0£7i?fi£-f 6<DT\ 
-eoK®^K«H2i:S : 6:^TV^. o^O, 02Oi§ 

%3m=F i copffliae 3 cogp^-tcco^swa 3 b 



Bjm^5 2a. p{UmSi5 2b. 7^f?OA>75M 
S i y-f5T-H<7)nffi!)«^7 aW«^CR|til 0 

im&ztihtf, Kmmt Lx<r>nffizmzt<wm B M 

1152a ±tc»jSS *ufc»fl-C* £ . - ORftfJf 1 0 

i: 5 o o p mwmtti-WH&m 2tm im&x' 

[00563 .1 coJE^cfewc *>SSt« 1 0 b t 

124 (a) Cjjcf idKRStJf 1 Of 
%>&Ag* •v*m<7)$miZPt, Pd£*:l2N i -y 

^**»4>*&«aHii ztiizxr). mm 

mziSMLX < As fc<?>ig8*£»rfc-?W ^l^- 

^a^AWMT-Si. Pt^Pdlc-TSSiti. 

-e^jRjc^e^A g v>i ^"i — ^ a >-£«tfiifj-t&3& 
»*»ofcir>Tft*. ^Jt. n i iz-t&m&u, 
* v*mBf$.tf®mz'tf£z>tztbX'h&. ±mmmco 

Y^m$mm\,zm?-$h . 

[0057] dOftSMl 1 124 ( b ) iZtjk 

■tmmn P TO^cOKWJl 3 b £ A g V J^fig t tz 

^ytm^Fcom^ t iai«t-s> ■!> . 

[0058] .TcOJ; -5 fc, ^BJIgS5 2 aWSICA g 
X±mt *) m LffiMlz%MZti& . Lfc^T , 3tt**f6 

5 o ffyjtozBuz i>coz w&m&Zitx m m-tzve. 

[0059] &?mt-%hm*mm5 2 &im<r> 
^moh-XigLtzczmfoizhr). rn.Bjmm5 2a.im 
ihxm<*:<7)mmmi>'i^wx\ mm&vmtzitt 

-t&%miZm$LX'ZKc\>\ ZtilZftL. SBjm®5 2a 

tix\^&v>x\ Ag<Dm^mxmmzj:^xi&fmi>m 

z.Z>. LtztfiX. A g izX &5tttmm.<F>\b\±fzrtX-% 

<. m*:*m->x'M j &<7)fa±.i>mixz>. *lx. kssm 
i o\mwmk5 2 acos®7fitT-^< . ^yrmm 5 

^-H7cOnfflmS7 a<?3«ffifc:tJB*Sil 

hnx\ mmmcoakktAsizx^iM^mmLxik. 
fmzmzfo±zit&z£tfX'Z2>. 

[006 0] &KR1 lSr^t'^i.^ttcJ;o 
T, SBfl€S5 2ac7)»ffiS:55tC«K-(t;T'#.&OT\ * 

nm^mcotmn t mm-fimiz m± l , mtm^- sow 

[ 0 0 6 1 ] m 5 (i#%HJ!O4^f*?i:^B<0RItJf 1 

osi/«smi i<r)mmxm<7)T.m£7f:-m®mx'h 

[00 62] 0^c^JV^T, nl(7)y'jay?:8f4tU>: 
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-TibkbtZ* nffl!|&tXpffi!l<50S^7a. 7bW<;- 
B5W(c»jSU fl!ffl5fi!lfc:«n«ff7cSr»jj£Ufc 
t><y>T£>&. 

[0063] nfflORt/pffliO«@ 51a. 52b 

Ls >7xy\— 1 2Onffl|&l/pfflgc0«fii7a, 7bW< 

a. ^. jHflffttciOJfflBafr&s-tt-^xM-i 2±(cn 

fflRl*p«*>«ffi7a. 7b«tC»(KLTtJV^T*>H 
[0064] fclrVC. JHStfF 50SrJf«iLfe^XyN- 

1 2&msM v^m 3otf«o«»^ 7^ai4o+t: 
sat & . i ^ii3 cia* -y df 0>t&>ffM 
mm 1 3 a sr i2t w=im t , 

xy\- l 2<7)Sffi(?5nmSi7 cSr^-y^fcOI^Sii: LT 
ffiL itL4><?5^®iil 3 atnflSi7 ct<7)»:li 
S-tSgH-SifctCioT. «&?>-y*«l 3c04"(7)^-y 
*«*«a4HSW* . Zixlzi *) t-fRStmnA g * -y 

^fCO^Ii, ^7«^Ag>f 3j-y#»7xy\-l 2<5D 
n^7c^a-TI)nffl!im^7 a, V-f ^txK^r 
5 , f^t*^ 0©piIS5 2 bmfmWWM5 2 a 

^*®^Waift*$ii. a3^t^J:3t=:Agt7)RSt 

ill 0tfB®.%ti&. 

[0065]^f, ^xys-l 2 £1X9 HJLT-HHfe 

fMi^5 0OSBJ«@5 2 a^tfgltfHeAgcORSt 
* 1 0 £&j£Lfeft%S?- 5 0 i: S i K 7 t IZ 

[0066] =5:*3. 04 ( a ) fc:jj*L;fc«HKl 1 *K 

-v ^«o4>£7)«mm 1 1 m<r>±m* -v 
&fcj:-?Ti&£-rftj£«fc^„ 4*, E4 (b) tc^-r«fc 

dtJDS^pfflimgS^toSBtem^ltfev^t. p 
fflI««i3tCAg2-fflV%|,J®^{S. *>x^-l 2lcf£l=tf£ 

mm* •y*t§<7)*<7Mw& i 1 jbo^jk* 7*a+Ka 
[00 67] me\±s i-sr-i*-v7*wmrtz>i-z#><7> 

nrxv\— l 2 il*: n {ffl®E 7atp 7 b 

[ 0 0 6 8 ] 06 ( a ) tC^-T J: 5tC. ^ 7*Jgj£BStt 
n W9M 7 a i: Htfi(?)A*y7 5 fc 5 0 <F> p {ffl 

mm5 2btmwwm5 2a.z'*>&<?>x\ mm&tLx 



tiSfflc7) ntl7cT1i^<. n ffiOm® 7 a #ff 4 t 
V>„ t^oWZ, ai«nll7ct»nilli7 

£<7)T\ SBB«®5 2 atr^-y^f $-0§^<-rS^ft 
tClinfflMM7 ate* •y^rOKmfi6SrBX-?»0*W4 

$^>tC06 (b) (CSrf idt=B«W4n« 

[0069] ta>u * ■y^mffiiacawistt. o . 

0 3mA/mm2Wg.t'^mm.X'fo2>tztb. mSVM7 

[0070] JSLLfc J: 0 . mm& 5 2 a<0£B5fcA g 

i 3 . vSitB*- ^Hjm® 5 2 a £ ft & 3fctiR» 
Jfl Olz£-?xmtZti&cr>X\ IftjaME^Wi-r*. 
4^, Ag^-ydf{ip{ffl«fig5 2b, 7^;oa>75 
SU'S i r^f H7c7)n{fflltS67 a^tft^-T-i.^ 

[0071]^t5. B*OHTIi»**«WB<OS i ^ 
-f3j--H7k<0ffl*-&*Hi:i:Lfc*«. %^^5 0c0n 
Wat/pfflcOS® 5 la. 52b izSm-&«S&4RA 
X v^T . mP^< >y * c0fc#><0SBI8lii#*§ *i * £K« 

[0072] m7{t^wn<r>m3<^msmm%^zxh^ 
mikmemwx'h o , smm 1 o <o^is(z«Hit 1 1 * 

3 - t X^ isfflWiX*: —)V HtTtLED^yr 

[0073] z<onm*mL<mii-?>t. v-vyu 

— ^^v>>-hgB6 afci4(0 ( a) ^-TRttJl 1 0 

o^ffitffiaKi i s»jSLfca-&*TF*iWHsasiLfc 
it- vm? 7 vrnGmsHz ^ y r? - ^^11 1 5 £5t«-r 

-etT, Cl<7)^">>-hgP$:#A6Ty-H7l^-^6 
O^Sg^X^df^fiiSf^-^F-r-S. TtfcL. 
•y -y 5 0 O^ffiJ 0 til LBHifctt 

^y=»->-ffili§«aSL^v^J:ot:^. -eoSiii. 

[0074] zvmmnBmiz. zmmizA % zm^tc 

i%&t,Z±t h A g 3 ^(clIlltcR&ih 

^®{Ci3V^T. AgiORSfil 0<7)«®?:N iOftgJK 

1 lTS^3t%&. ®flI£«i§LT 

ot-a jy-p-^ 3 v\,immmx'$>hft. em® 

1 lco^XSTtr^^-^ifAg^ffiSrMSX'^^ 
*MiAL. ^t«^jDfc^TAg^^-WtLT 
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t Ifti L A g v-f YV- is a y IZ J; h 'J -7 ^- & 



[007 5] Ag7^ fV-is a y^jDSm^ti^cT) 

[0076] 
[*1] 





mat 










24 B^fWJ ! 240 mm I SQOEfM 




Ag 




#L 


100% ! ! 


® 


Ag 


Ni 




i 1 1 

3 0 % ! 6 0 9* I 


® 


Ag 


Ni 




o% j 0% J 0% 



[00 7 7] %ttmi o*JAg. &mm%L. y 

V^-yWSZKL. ®«u WMMlOtfAg^ «gJBi# 
Ni. ^'Jn-^tSlg&U R*Nl#Ag. S« 

h^'n i % *soa->®miicmLt:i>coT$>&. mm 

m&cr>0zm±, 5°C. SS#8 5%. fflttti. 

V f = 3. 3V. If=12mAtJ>l.. 
[00 78] «1^-Ti;p^. ®{i2 4^TU-^ 
t-H^l 0 0%«4t§»C«L. ©ii. 1/3 
cr>-*)-y y°)Vtf 2 4 0 B#H5UU:T' U — * * - K^FJIte^kt 
LTfc^ ®ti. 5 0 0«rHU3Lbt-5t«,U- 

[00 79] 

x p m*&immmz*- $ -y 7m&-*iwz&&mttm-r 
^Ni, co^sb^fflwt. mwmi>&i£L 

[0080] 2*. nv?? hmim<y&fim*im% 

it^S fc ttRtefBaSMEfc-tW & - i: £ . 
[0081] SifeA>'c>»fe<^t^Lr«i>Rftf 
^OiS^AgSrStWJli: UTfflV*4%£Ji % Ag7^/ 

■t&Ztt,zJ:*)W%lX'Z&. 
[0082] iti. ^tynztftm?*-?'! 7v;<yy 
zitLx s i ^ x-vwwy'wy hm?t,zt*ffl& 
■^Lxm^rm^itLfzm^. t/^-^M^w 

mm* -/^xatcfco Agsits<o#iffi£««c 

[0083] **BJ-C'ii. 

g a n jhit^w^mmt^m^^^y y- 



mmzmtiii*tLtt*j\-±izi§mg& utatc . ms? 

^^fa-b&fWC**. SftfJfteAg-SrfflVvt 
*&-Ct . *to±tztumZtomtzBf8XZ h<nXA g 

m*mt>ti&. &tz. mms&vtntti&tztomjiiz 

[0084] 4^. 7 V vzr^v7^mfcmM=F* 

v—V7 u-&*mwi% t'izmmmm Ltz*m#¥t%M 
> vm=WLmm& m t tz^mw^mmza ^x. yv 

>y Tf - y fc U - H 7 U-A^^^r 

t-ryw y bm?e>&&m§iizisv ^-ym^^m 

■t&ztizJ:*). zt>t,znmt,zAg-?4 7'i'-i>-3y$: 
mfr&ZbtfX'Z&mffi&cr>¥£%Mimimt>tl2>. 
[0085]*ft, 7>j77f -y T^^mfft^BBR^ 4: 
ty7-?yhf^Au7^n i:* «r*"Jffl LT ^a?l« 

•y 7«*»flcl63BIH ! -03BR 0 ffi LBffcttM J: "5 
C^p-T -5. c: T'A uv-f h ^x<7)&$£tfm 

[0086] ttz. '>v-3-y®mzm^t<. m 
xhuxmm. »as». mm. m^/y^t-com 

6. 

[HffiofSm^SiBJ] 

tan *m*?)-mn<7>Mi&tz xhyv*,7+ y-m 

( a ) <i¥M0 

( b ) imm ( a ) e>A-Am$zmz£&imimMm 

[02] Hlco^fe^^^i^^LED^yrcoliB&H 

[S3] *&w<7>-mm<o&miz x z ^famsm^ 

( a ) li^PTOa 
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(b) itmm (a) ^B-B«fc«(cJ:*«STiBEI 

mmmm 

(b> im&pmm&<DK%mcDm&z*-mmmm 
[as i *ftw<DW&jmztsvzxncoimm 

[06 3 :fc?gBI§<7>.X •y^-IfiSrKWSHTJboT, 
( a ) (i. ffiM* •y#<^Ki«ft*SrrEI 

( b ) as i *m h v^-izi&f&ztLfznmmm 

[07 3 a^*7-*U-K7U-Afc:»»&LT*- 

[08 3 G a N3R^-^*MNW»a^»M» : F<^**-^ 
M0 

[09 3 08^3^^SrS I^-fsr-HfcSWILT* 
( a ) ii¥ffl0 

( b > nmm ( a ) c - ca*«ic i sfsnne0 
i fs^*^ 

la 

lb GaNA* 7 7rl 

lc nlSGaNJl 

Id InGaNgftl 



1 e plA 1 GaNH 
1 f piGaNi 
2 nfflltS 



3 a i >y : 
3 b BLMm 
4, 5 v4 ^oA^T* 

6 v-vyu—M. 

6a -7^yhgP 

7 Si^^-b'fR^ 
7a nMWM 

7 b pisim® 

7 c ntl 

7d nI^'j3>St 
7e pS¥*{*« 

8 xjJMfMMB 

9 SOTS 

I 0 WMM 

I I mm 

1 2 »>x;\— 

1 3 mm* 
i3a nm® 

14 WMXv^W. 

15 i-yn-^ffili 



[013 



[023 



(a; 



f - 


"J I 
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[H3] [04] 




[05] 

[08] 




60 

4 J 
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[06] [H73 
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